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Abstract
Background: In Africa, national governments and international organizations are focusing on
rapidly "scaling up" malaria control interventions to at least 60 percent of vulnerable populations.
The potential health and economic benefits of "scaling up" will depend on the equitable access to
malaria control measures by the poor. This paper analyses the present inequalities in access to
malaria interventions in Malawi.
Methods:  Equity in access to malaria control measures was assessed using the Malawi
Demographic Health Survey (DHS) 2000 and the 2004 national survey on malaria control.
Utilisation of malaria control methods was compared across the wealth quintiles, to determine
whether the poor were being reached with malaria control measures.
Results: Overall ITN coverage increased from 5% in 2000 to 35% in 2004. However, there was a
disproportionate concentration of ITNs amongst the least poor compared to the poorest group.
Effective treatment of fever remains unacceptably low with only 17% of the under-five children
being promptly treated with an effective antimalarial drug. And only 29 percent of pregnant women
received the recommended dose of at least two doses during the pregnancy. No income related
inequalities were associated with prompt treatment and IPT use.
Conclusion: The present distribution strategies for ITNs are not addressing the needs of the
vulnerable groups, especially the poor. Increasing access to ITNs by the poor will require innovative
distribution models which deliberately target the poorest of the poor.
Background
The global community already has highly effective tools
to control malaria, namely: insecticide-treated nets
(ITNs), intermittent preventive treatment (IPT) in preg-
nant women, and prompt and effective case management.
Under trial conditions, ITNs have consistently led to a 15
to 20 percent reduction in child deaths [1]. Evaluations of
programmes delivering ITNs have also shown substantial
benefits from their use [2]. IPT has also been shown to
reduce malaria and its consequences – placental para-
sitemia and anemia – in the pregnant woman and to
reduce the risk of low birth weight in newborns [3]. And
finally, prompt and effective case management is associ-
ated with reduced anemia in young children [4] and can
be lifesaving for persons with acute, severe, or compli-
cated malaria. However, maximum benefit from these
interventions can only be realized if national malaria con-
trol programs can achieve high coverage of the interven-
tions, especially amongst the poor.
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Because malaria causes poverty and prevents or reduces
people's ability to escape poverty, and because the conse-
quences of malaria fall heavily on the poor [5], in Malawi,
these three interventions have been included in the Essen-
tial Health Package (EHP), the health sector's contribu-
tion to poverty reduction. As a result, the national malaria
control program is focusing on the scale up of the three
interventions so as to significantly reduce malaria mor-
bidity and mortality. However, the success of these efforts
will be limited if the poor fail to access malaria control
measures.
This study analyses the inequalities in access to malaria
interventions in Malawi and will provide the baseline for
the monitoring and evaluation of equitable access and use
of malaria interventions. It is one of a series of studies
commissioned by the Malawi Ministry of Health (MOH)
through its Sector Wide Approach (SWAp) Technical
Working Group on Monitoring and Evaluation. Findings
from this study will also provide practical recommenda-
tions for the implementation of the essential health
package.
Methods
The data came from two national data sets, including the
Malawi Demographic Health Survey (DHS) of 2000 and
the 2004 national survey on malaria control. We reana-
lyzed the data sets with emphasis on evaluating the equi-
table coverage of malaria interventions by socioeconomic
status (SES). SES was defined based on household assets
(such as radio, bicycle, car, television, type of roofing,
floor etc) reported by the survey respondent. Each asset
was assigned a weighting value, using principal compo-
nent analysis as described by the World Bank and Measure
published methods [6]. A household was assigned a
standardized score for each owned asset, where the score
differed depending on whether or not the household
owned that asset. For each household, these scores were
summed and households ranked into five wealth quin-
tiles. Utilization of malaria control methods was then
compared across the wealth quintiles to determine
whether the poor were being reached with malaria control
measures.
Concentration Index (CI) was used to measure income
related inequality in accessing malaria intervention across
all the wealth quintiles. The concentration index, as a
measure of equality, ranges from -1 to +1 [7]. For this
study, an index of zero indicates perfect equality and a
positive or negative concentration index signifies
inequality.
Results
Insecticide Treated Nets use
Figure 1 shows the number of ITNs distributed every year
since 1998, when the ITN social marketing program was
first introduced in Malawi. By March 2004, 35% of the
households in Malawi owned at least one ITN. For both
the 2000 and 2004 data sets, ITN ownership was associ-
ated with living in urban areas and higher educational
levels.
Figure 2 shows ITN ownership across the wealth quintiles
in 2000 and 2004. A positive concentration index both in
2000 [CI = 0.33 (0.16–0.50)] and 2004 [CI = 0.11 (0.03 –
0.26)] indicates the disproportionate concentration of
ITN ownership amongst the least poor compared to the
poorest group. Although the overall ITN coverage had
increased significantly from 5% in 2000 to 35% in 2004,
the corresponding decrease in concentration index from
0.33 to 0.11 was not significant as can be noted from the
overlapping confidence intervals.
Treatment of fever
Using data from the Malawi DHS 2000, home manage-
ment of fever was very common, with about 60% of the
cases being managed at home first, across all the socio-
economic groups. The use of home management [CI =
0.004 (-0.02–0.02)] and health facilities [CI = 0.01
(0.06–0.09)] for treatment of fever was not statistically
different across the socio-economic groups (Figure 3).
Not surprisingly, there was income related inequalities in
the treatment of fever at private clinics [CI = 0.3 (0.06–
0.54)], where the least poor group was more likely to use
private clinics than the poorest group.
Only 23% of children with fever, regardless of where they
received treatment, had access to an effective antimalarial
drug in 2000. Income related inequalities in accessing
effective drug were present with only 21.5% of children in
the lowest quintile getting treatment compared to 32% in
the highest quintile [CI = 0.03 (0.01–0.06)]. Only 17.6%
of the children were treated promptly (use of effective
antimalaria within the first 24 hours of fever), although
prompt treatment was not statistically different across the
wealth quintiles [CI = -0.16 (-0.59–0.26)].
Intermittent Preventive Treatment
The 2000 Malawi DHS indicate that 68 percent of all
mothers received at least one dose of Sulphadoxine-
Pyrimethamine (SP)/Fansidar as a prophylaxis and that
29 percent received the recommended dose of at least
two doses during the pregnancy. For those that received
the recommended two doses or more the differences
across the socioeconomic groups was not statistically
significant.International Journal for Equity in Health 2007, 6:22 http://www.equityhealthj.com/content/6/1/22
Page 3 of 6
(page number not for citation purposes)
Discussion
Rapidly increasing national coverage of ITNs is central to
Malawi's strategy of malaria control [8]. The challenge is
in finding a distribution model that would ensure high
and equitable ownership of ITNs. In Malawi, ITNs are dis-
tributed through the social marketing program. By defini-
tion, social marketing discriminates against the poor who
may not have disposable income needed to afford health
products [9]. Not surprisingly, by 2004, only 24% of
households in the lowest socio-economic quintile (poor-
est) had ITNs compared to 71% in the least poor quintile.
Alternative distribution methods are therefore urgently
needed if Malawi is to scale up ITNs for impact, especially
amongst the very poor. Because surveys have shown that
poverty is the main reason for not owning an ITN [10],
future distribution methods should include free distribu-
tion of ITNs at least to the vulnerable groups, including
the very poor. There is evidence to show that targeted free
distribution of ITNs is equitable. In Ghana, overall house-
hold ITN ownership increased from 4.4 percent to 94.4
percent when free distribution of ITNs was linked to a
measles campaign with households in the poorest quin-
tile achieving a post-campaign coverage ten times higher
than the pre-campaign coverage of households in the
wealthiest quintile [11]. Distribution of 100% subsidized
ITNs to pregnant women and under-five children could
also be linked antenatal and Expanded Program on
Immunization (EPI) services. In fact, free distribution
through antenatal clinics has been shown to be a simple,
cheap and equitable approach to delivering ITNs to preg-
nant women [12]. However, more operational research is
required to assess the feasibility of linking ITN distribu-
tion to routine EPI services.
Other observers have called for the free distribution of
ITNs amongst the poorest of the poor. Unfortunately,
proxies for the identification of the poorest of the poor are
difficult to define under operational settings and have not
been defined in Malawi. In our view, free distribution of
ITNs should focus on the already identifiable vulnerable
populations: pregnant women and children under five
years of age. Only when very high coverage and equity is
achieved in these groups, will the burden of malaria mor-
bidity and mortality be significantly reduced.
In 2000, only 17% of children with fever were promptly
treated (within 24 hours) with an effective antimalarial
drug. About 60% of all the fevers were managed at home
with drugs bought at pharmacies or local shops. Although
there was no income related inequality across the wealth
quintiles both in prompt treatment and home manage-
ment of fever, the least poor group were more likely to
have treated fever in children with an effective antimalaria
drug than the poorest group. These statistics are more
Number of ITNs distributed through the social marketing program: 1998 – 2004, Malawi Figure 1
Number of ITNs distributed through the social marketing program: 1998 – 2004, Malawi.
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worrying because untreated or delayed treatment of falci-
parum malaria contributes both directly and indirectly to
the death of non-immune individuals, sometimes within
hours of the onset of symptoms [13]. The lack of inequal-
ity could be attributed to the fact that in 2000, the effective
antimalarial drug (SP) in Malawi was locally manufac-
tured and widely accessible at a minimal fee. However, the
Government of Malawi is now changing its treatment pol-
icy to an artemisin-based combination therapy which will
require visits to a health center and if available in local
shops or pharmacies will be prohibitively expensive. With
this new policy, it's more likely that income related ine-
qualities will hinder access to effective treatment by the
poor. It is important therefore that new distribution meth-
ods, which deliberately target the poor, be put in place to
counter these potential inequalities. One such method
could involve the empowerment community health
workers to distribute effective treatment at community
level, a method that has been proven to significantly
reduce malaria morbidity and mortality in children, and
to increase equity in access [14,15]. However, the estab-
lishment of such a distribution method would depend on
the cost implication of the program to the country. It is
our view though that a drug policy which fails to address
equity issues will lead to increased malaria morbidity and
mortality.
In 2000, only 29% of pregnant women had received the
recommended two doses or more of SP/Fansidar during
the last pregnancy. Although there was no income related
inequalities across the wealth quintiles, this figure is well
below the Abuja recommendation of 60% of pregnant
women using IPT. In Malawi, barriers to increasing IPT
include inadequate knowledge or confusion among
health staff regarding the proper timing of the second
dose of SP, stock shortages of SP at health facilities and
apprehension among pregnant women to take SP [16]. To
avoid the confusion as to when to administer the second
ITN ownership by wealth quintile: 2000 and 2004, Malawi Figure 2
ITN ownership by wealth quintile: 2000 and 2004, Malawi.
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dose, IPT could be given at every antenatal contact with
the pregnant woman. To date there is no evidence that
shows that women who receive more than two doses of SP
have an increased adverse drug reactions or increased
number of adverse pregnancy outcomes than those on the
recommended two doses [17]. In the event that a combi-
nation therapy is recommended to replace SP for IPT, then
further research on the effective distribution channels to
ensure equitable access to IPT will be needed. The lack of
inequalities in IPT could be explained by the fact that in
Malawi, antenatal attendance is very high across all socio-
economic quintiles, providing a great opportunity to
reach all pregnant women with IPT.
Conclusion
Progress on implementing the effective malaria interven-
tions described above has not been satisfactory since the
Abuja Summit. Rapid scale-up of these interventions
could lead to substantial improvements in child survival
and in health and economic benefits. It is obvious that
increasing access to ITNs by the poor will require innova-
tive distribution models which deliberately target the
First response to fever in Malawi: Malawi DHS 2000 Figure 3
First response to fever in Malawi: Malawi DHS 2000.
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poorest of the poor. Although income related inequalities
were not prominent in prompt treatment of fever and IPT
use, there is potential for inequalities if new expensive
drugs replace Sulfadoxine Pyrimethamine.
Competing interests
The author(s) declare that they have no competing
interests.
Authors' contributions
DPM devised and designed the study, undertook data
analysis and wrote the first draft of the manuscript. CB
contributed to the study design, the analysis and revising
the manuscript.
Acknowledgements
The authors would like to acknowledge the members of the Ministry of 
Health SWAp Technical Working Group on Monitoring and Evaluation for 
advice and encouragement throughout the period of work, and staff of 
DFID, Malawi who supported the work financially and technically.
References
1. Lengler C: Insecticide-Treated Bednets and Curtains for Pre-
venting Malaria.  Cochrane Database of Systematic Reviews 2004.
2. Mathanga DP, Campbell CH, Taylor TE, Barlow R, Wilson ML:
Reduction of childhood malaria by social marketing of insec-
ticide-treated nets: a case-control study of effectiveness in
Malawi.  Am J Trop Med Hyg 2005, 73(3):622-5.
3. Steketee RW, Nahlen BL, Parise ME, Menendez C: The burden of
malaria in pregnancy in malaria-endemic areas.  American Jour-
nal of Tropical Medicine and Hygiene 2001, 64(1, 2 S):28-35.
4. Zucker JR, Lackritz EM, Ruebush TK 2nd, et al.: Childhood mortal-
ity during and after hospitalization in western Kenya: effect
of malaria treatment regimens.  Am J Trop Med Hyg 1996,
55(6):655-660.
5. Gallup JL, Sachs JD: The economic burden of malaria.  American
Journal Tropical Medicine and Hygiene 2001, 64(1–2 Suppl):85-96.
6. Shea RO, Johnson K: The DHS Wealth Index.  In DHS Comparative
Reports No. 6 Calverton, Maryland: ORC Macro; 2004. 
7. [http://siteresources.worldbank.org/INTPAH/Resources/Publica-
tions/Quantitative-Techniques/health_eq_tn07.pdf].
8. Ministry of Health: Scaling up Malaria Control Interventions.
Malaria Strategic Plan . 2005–2010
9. Price N: The performance of social marketing in reaching the
poor and vulnerable in AIDS control programs.  Health Policy
& Planning 2001, 16(3):231-39.
10. Ministry of Health: The coverage and utilization of insecticide
treated nets and malaria prevention and treatment prac-
tices at the community level in Malawi.  Malawi Government
2004.
11. Grabowsky M, Nobiya T, Ahun M, Donna R, Lengor M, Zimmerman
D, Ladd H, Hoekstra E, Bello A, Baffoe-Wilmot A, Amofah G: Dis-
tributing insecticide-treated bednets during measles vacci-
nation: a low-cost means of achieving high and equitable
coverage.  Bull World Health Organ 2004, 83(3):195-201.
12. Guyatt HL, Gotink MH, Ochola SA, Snow RW: Free bed nets to
pregnant women through antenatal clinics in Kenya: a
cheap, simple and equitable approach to delivery.  Tropical
Medicine & International Health 2002, 7(5):409-420.
13. Greenwood BM, et al.: Mortality and morbidity from malaria
among children in a rural area of The Gambia, West Africa.
Transactions of the Royal Society of Tropical Medicine and Hygiene 1987,
81(3):478-486.
14. Pagnoni F, et al.: A community-based programme to provide
prompt and adequate treatment of presumptive malaria in
children.  Trans R Soc Trop Med Hyg 1997, 91:512-517.
15. Kidane G, Morrow RH: Teaching mothers to provide home
treatment of malaria in Tigray, Ethiopia: a randomised trial.
Lancet 2000, 356(9229):550-555.
16. Ashwood-Smith H, Coombes Y, Kaimila N, Bokosi M, Lungu K:
Availability and use of sulphadoxine-pyrimethamine (SP) in
pregnancy in Blantyre District: a safe motherhood and Blan-
tyre integrated malaria initiative (BIMI) joint survey.  Malawi
Medical Journal 2002, 14:8-11.
17. Parise ME, Ayisi JG, Nahlen BL, et al.:  Efficacy of sulfadoxine-
pyrimethamine for prevention of placental malaria in an
area of Kenya with a high prevalence of malaria and human
immunodeficiency virus infection.  American Journal of Tropical
Medicine & Hygiene 1999, 59:813-822.
Publish with BioMed Central    and   every 
scientist can read your work free of charge
"BioMed Central will be the most significant development for 
disseminating the results of biomedical research in our lifetime."
Sir Paul Nurse, Cancer Research UK
Your research papers will be:
available free of charge to the entire biomedical community
peer reviewed and published  immediately upon acceptance
cited in PubMed and archived on PubMed Central 
yours — you keep the copyright
Submit your manuscript here:
http://www.biomedcentral.com/info/publishing_adv.asp
BioMedcentral